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Abstract. —Latitudinal trends in the numbers of species and genera of all subfamilies of Bracon-

idae in America north of Mexico were examined by compiling lists of published records for states

(USA) and provinces (Canada) and grouping these into approximate latitudinal belts. The data

obtained agree well with past studies on the species richness of Ichneumonidae in North America

(Janzen 1981) with peaks in numbers of taxa occurring in the belt lying approximately between

37° and 42° North. The ratio of idiobiont to koinobiont genera and species increased monotonically
with decreasing latitude.

Most insect groups increase in species using the catalogues of Townes. These cat-

richness with decreasing latitude (see Ste- alogues were based on an enormous

phens 1989). However, there is a body of amount of work and were therefore taken

evidence that the species richness and di- to be relatively geographically unbiased,

versity of some groups of insect parasit- though the possibility does exist that since

oids, whilst increasing towards the trop-
Townes himself did much of his collecting

ics, does so at a lesser rate than does the around Michigan, the taxonomic coverage

species richness and diversity of herbivo- oi that part of the United States may have

rous insects (Owen & Owen 1974; Gauld been relatively more complete. However,

1986; Noyes 1989). Whilst there is good Janzen's approach does overcome some of

evidence that the species richness and per-
the difficulties encountered when working

haps also diversity of some groups of par-
^^ tropical versus temperate comparisons

asitic Hymenoptera, such as the Chalci-
^^ ^^at sampling and taxonomic effort

doidea, increases towards the tropics (e.g.
^^*^^^" *^^ temperate region has been

Hespenheide 1979), for others it has been comparatively evenly distributed and

suggested that species richness may even
"^°^^ thorough because of the long history
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of collectme and revisionary work that

be greater m temperate than m tropical , ,
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has been carried out there, burprismely,
regions, a trend referred to as anomalous , r , i i i • x t /

Janzen found that the peak in North
diversity (Owen & Owen 1974; Janzen &
Pond 1975; Janzen et al. 1976). However,

American ichneumonid species richness

, , . 1 , , ,, ,
occurs between 38° and 42° North, i.e. spe-

these conclusions have been challenged on • • , u c ^ u^ cies richness was not found to mcrease
the grounds of sampling methodology

consistently with decreasing latitude. The
(Morrison et al. 1978; Hespenheide 1979),

question remained, however, whether this
and also because they mostly deal with ^^^^^^ ^^^ ^^^^ generally applicable to

just one family, the Ichneumonidae, and ^t^er groups of parasitic Hymenoptera.
the generality of these findings has yet to indeed there is a growing body of evi-

be demonstrated. dence to suggest that different groups of

Janzen (1981) examined the latitudinal
parasitoids show quite different trends in

distributions of members of eight subfam- their species richness with respect to lati-

ilies of Ichneumonidae in North America tude (Gauld 1986; Askew 1990).
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The present work attempts to carry out

for the Braconidae, a similar exercise to

Janzen's (1981) ichneumonid study. The
Braconidae are generally accepted as be-

ing the extant sister group of the Ichneu-

monidae (Sharkey & Wahl 1992), and col-

lectively, the two families constitute the

superfamily Ichneumonoidea. Juillet

(1964) obtained data from samples of ich-

neumonoids caught in a rotary trap at a

single site in Canada, which suggested
that members of the Ichneumonidae 'pre-

fer', and hence are more diverse in, cooler

and more humid habitats than members
of the Braconidae. Thus, it might be ex-

pected that braconids will, as a whole, be

more species rich at lower latitudes than

ichneumonids, and therefore might not

show the same peak in species richness

that Janzen found for Nearctic Ichneu-

monidae. Thus, as pointed out by Whar-
ton (1993a), the distribution of species
richness in the Braconidae ought to make
an interesting comparison with the Ich-

neumonidae.

Catalogues and descriptions of Nearctic

Braconidae usually provide data on the

state or province from which material has

been recorded or described. We therefore

divided the states of the USAand the Ca-

nadian provinces collectively into 5

groups such that each group occupied a

reasonably constant latitudinal zone with

minimal latitudinal overlap between

groups (Fig. 1). The areas of the five zones

are given in Table 2. Whilst it was not pos-
sible to completely avoid overlap, the ef-

fect of such overlaps will be to reduce

rather than enhance the likelihood of de-

tecting latitudinal gradients, and conse-

quently our results will be conservative.

The resolution of latitudinal trends in the

present study is necessarily somewhat
coarser than that obtained by Janzen

(1981) as information on distributions is

only readily available in the form of state

or province records.

The primary sources of distributional

data were the catalogues of Shenefelt

(1969, 1970a, b, 1972, 1973a, b, 1974 1975,

1978), Shenefelt & Marsh (1976) and
Marsh (1979). We then attempted to take

into account many c^f the subsequently

published taxonomic changes so as to al-

low for new synonymies, new generic

placements, newly described taxa and
new distribution records (van Achterberg
1977, 1979, 1983, 1985, 1986, 1987, 1988a,

b; Capek & Achterberg 1992; Deyrup 1981;

Haeselbarth & Loan 1985; Huddleston

1976; Johnson 1987; Loan 1979; Loan &
HoUiday 1979; Marsh 1988, 1989, 1991,

1993; Mason 1975, 1976a, b, 1978, 1979,

1981, 1987, 1991; Quicke & Kruft 1995;

Quicke & Sharkey 1985; Riegel 1987; Ries-

ke et al. 1989; Saffer 1982; Sharkey 1985,

1988; Sharkey & Mason 1986; Sharkey &
Wharton 1985, 1994; Shaw 1983, 1985,

1992, 1993; Stary & Marsh 1982; Wharton

1977a, b, 1980, 1983, 1986, 1988, 1993b,

1994; Wharton & Quicke 1988; Wharton et

al. 1989; Wheeler & Loan 1984; Whitfield

1985, 1988a, b; Whitfield & van Achter-

berg 1987; Whitfield & Mason 1994; Wil-

liams 1985, 1988). In addition, a few un-

published data were included for the fol-

lowing taxa: Vipio (Braconinae) (Inayatul-
lah 1992); Pholetesor (Microgastrinae) (J.

Whitfield, in press); undescribed genus of

Euphorinae (S. R. Shaw, pers. comm.). The

genus Celerion is excluded as its subfamil-

ial status is questionable (Marsh, pers.

comm.). No data are included for intro-

duced species.

The treatment of subfamilies largely fol-

lows that of Quicke & Achterberg (1990)

except that the Hormiini and Meteorini

are treated here as separate subfamilies.

No pretence is made that this taxonomic

treatment is complete, but it is hoped that

it is unbiased and, therefore, that any er-

rors that may have been included and any
omissions there may be will not affect the

results substantially.

RESULTSANDDISCUSSION

The numbers of genera and species of

each subfamily recorded as occurring in
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Fig. 1 . Map of North America showing boudaries of latihidinal zones employed in the present study.

each of the five latitudinal zones are pre-
sented in Tables 1 and 2. The subfamilies

are arranged in two groups, the first being
idiobionts (Table 1) and the second koino-

bionts (Table 2). As expected, different

subfamilies showed markedly different

latitudinal trends, though nearly all

showed maximum generic and specific

representation in our latitudinal zone IV

which corresponds approximately to the

latitudinal range from 37° and 42° North.

None of the larger subfamilies was found

to be most speciose in zone V. Four of

these, the Braconinae, Microgastrinae, Ma-
crocentrinae and Opiinae were most di-

verse in zone III. Our data for the Alysi-

inae, usually considered a more temperate
and northern group, suggest that within
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Table 1. Distributions of genera and species of braconid subfamilies with respect to latitudinal zones (see

Fig. 1). Idiobiont taxa



198 Journal of Hymenoptera Research

Table 2. Distributions of genera and species of braconid subfamilies with respect to latitudinal zones (see

Fig. 1). Koinobiont subfamilies

Subfamilies
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species richness in North America to more

general, temperate /tropical species rich-

ness and diversity questions would be un-

wise. One reason for caution in this re-

spect is that a substantial part of the

southern U.S.A. and northern Mexico is

markedly arid, and this may restrict par-
asitoid species richness as it appears to do

in North Africa (unpubl. data). Further,

even in areas of higher annual rainfall,

ichneumonoids may still be limited by
water availability since it has been pro-

posed that many may need to drink on a

daily basis and rains are typically less reg-

ular (Townes 1971). Townes suggested
that dew formation may be equally if not

more important than rainfall per se in reg-

ulating numbers and species richness of

ichneumonoids in warmer climates, and

that it is for this reason that altitude is an

important factor in determining ichneu-

monoid species richness in the tropics,

dew forming more regularly with increas-

ing altitude. In the case of the Southern

U.S.A., much of the less arid south is at

low altitude and therefore may experience
dew less regularly than required by many
species of parasitoids. However, interpre-

tation of dew and rainfall data is likely to

be far from a simple matter of examining
the mean annual number of dew days for

particular states, and if water availability

is an important factor in limiting ichneu-

monoid species richness in the more
southern states, then rainfall, season, tem-

perature and dew frequency are likely to

be involved together in a complex inter-

action. Further, other important sources of

water for many insects of arid region are

nectar and honeydew, and availability of

these, and their utilization by ichneumo-

noids, may also need to be considered.
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